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THIS DOCUMENT AND INFORMATION THAT IT CONTAINS 
ARC THE PROPERTY OF COMPUTER AUTOMATION, INC. 
RfCHTS TO DUPUCATE OR OTHERWISE COPV THIS DOCUMENT 
AND RIGHTS TO DISCLOSE THE DOCUMENT AND SUCH IN- 
FORMATION TO OTHERS AND THE RICHT TO USE THE INFOR- 
MATION COHTAINED THEREIN, MAT BE ACQUIRED ONLY BY 
WRITTEN PERMISSION SIGNED BY A DULY AUTHORIZED 
OFFICER OF COMPUTER AUTOMATION, IHC. 
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A12 to A14 
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DIO- to 
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DOOM 
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THESE ARE THE SELECTED ADDRESS USES FROM THE STANDARD MEMORY 

PATCH TIWT WILL BE USED ATTF.R PASSING THROUGH A LOT OF LOGIC 

TO SELECT ONE ROW Di THE BAM ARRAY. - „ 

ADDRESS BUSS BITS. 



AUTOLOAD SIGNAL, RECEIVES AND DRIVES THE LINE IN THE EVENT OF 
LOST POWER»WHEN USING BATTERY BACKUP. 

ADDBESS JUGGLER-SIGNALS. THESE SIGNALS CHANGE THE MEMORY SIZE 
TEMPORARILY DURING THE ADDRESS ALLOCATION SEQUENCE WHEN IT 
IS INTERLEAVED AND/OR BANKED AS A PRIMARY OR ALTERNATE. 

SWTTCHED ADDRESS LINES. THESE SIGNALS CAN BE EITHER NORMAL 
SIGNALS FROM THE COMPUTER ADDRESS BUSS OR BANKING SELECT 
LINES F,OR INTERNAL BANKING. 

BANK SELECT LINES. THESE ARE EXTEBNALLY CONTROLLED SIGNALS 
THAT WILL SELECT A ROW IN THE RAM ARRAY WHEN USING INTERNAL 
BANKING. 

CMP ENABLE SIGNALS. THE IS A HIGH VOLTAGE (+12 VDC) SIGNAL USED 
TO SELECT AND START A ROW OF-RAMS IN THE ARRAY. 

A 1 MHZ FREE RUNNING SIGNAL .GENERATED BY THE PROCESSOR. 

THE BUFFERED PROCESSOR CLOCK USED IN THE MEMORY ALLOCATION 
SEQUENCE. 

MEMORY TIMING CLOCK. THIS »A GATED OSCILLATOR OUTPUT WHICH 
DRIVES THE SHIFT REGISTER THAT GENERATES ALL INTERNAL MEMORY 
TIMING. 

CARRY 64. AN ENABLING SIGNAL USED TO INDICATE PRESENT MEMORY 
SIZE IS 64K. 

A SWTTCHED SIGNAL INDICATING THE POSITION B FOR ONE OF THE LSI 
SPECIAL CONFIGURATIONS. 

CHIP SELECT X. THESE ARE LOW TRUE SIGNALS THAT SELECT A 
PARTICULAR ROW IN THE RAM ARRAY. 

DATA BUSS BITS. 

MEMORY INTERNAL DATA BUSS BITS. THE INTERNAL BUSS WHERE DATA 
INPUT FROM THE COMPUTER COMES TO AND WHERE DATA READ , 
FROM THE MEMORY DEVICES WILL COME BEFORE GOING TO THE 
DATA BUSS, 

DISABLE NOT. A SPECIAL DISABLE FOR CSD THAT STOPS THE MEMORY 
FROM RESPONDING TO ADDRESS SPACE 16K TO 24K. 

DISABLE TWO NOT. A SWITCHED VERSION OF DE-. 

DATA INPUT STROBES. ENABLES THE DATA BUSS RECEIVERS FOR 
WRITE OPERATIONS. / 



DATA OUTPUT FROM 4K RAM DEVICES. / 

/ • 

DATA OUTPUT STROBE. THE STROBE USED TO ENABLE THE GATES . 
THAT CONTROL THE OUTPUT DATA DRIVERS. 

THESE STROBES ENABLE THE OUTPUT DATA DRIVERS DURING A READ 
CYCLE. 

EXTRA BIT OF ADDRESS. AN EXTENDED ADDRESS BIT TO ALLOW 

ADDRESSING OF 64K WORDS OF MEMORY. 

MEMORY SIZE ENABLES. THESE SIGNALS SELECT THE SIZE OF 
MEMORY THAT IS PRESENT ON THE MEMORY CARD. SELECTION IS ON 
THE STANDARD PATCH AREA ON THE MEMORY. 

A MEMORY ENABLE SIGNAL USED TO ENABLE PRIMARY MEMORY 
MODULES tti EXTERNALLY BANKED CONFIGURATIONS. 

A MEMORY ENABLE SIGNAL USED TO ENABLE ALTERNATE MEMORY 
MODULES IN EXTERNALLY BANKED CONFIGURATIONS. 

A DISABLE SIGNAL TO: 1) DISABLE PRIMARY MEMORY MODULES D* 

EXTERNALLY BANKED CONFIGURATIONS OR 2) DISABLE A SECTION £ 

OF MEMORY FROM RESPONDING IN CSD SPECIAL BANKED CONFIGURATIONS. 

A SWITCHED ENABLE LOW SIGNAL. 

THESE ARE BYTE ERROR SIGNALS ACTIVATED ON PARITY READ 
ERRORS. 

THIS IS A LATCHED'PARITY ERROR SIGNAL FROM EITHER ERRLB OR 
ERRUB. 

SELECT COMMAND. THIS SIGNAL IS NORMALLY DRIVEN DURING ALL 
SELECT OR SELECT AND PRESENT INSTRUCTIONS, BUT IS USED BY 
THE MEMORY TO ALLOW PARITY TO BE GENERATED BY THE MEMORY 
DRIVING ONTO THE BUSS PARITY DATA BITS DURING A READ MEMORY 
CYCLE. ' 
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EXTERNAL- BATTERY CONNECTION. SNAP TERJUNALS ARE PROVIDEDOR 
INCREASING BATTERY BACKUP TIME. 

EXTERNAL CHARGING RESISTOR. SNAP TERlCSSiALS ARE PROVIDED TO 
ADD A POWER RESISTOR TO ALT OW CHARGING OF THE EXTERNAL BAtfERV 

TIQS IS THE LATCHED EXEC SIGNAL USED BY THE PARITY CmCUTTS TC * 
ALLOW PARITY TO BE GENERATED AND CHECKED EXTERNALLY BY 
A MEMORY DRIVING DEVICE. 

FORCE CLOCK. THE IS A CAPABLE TEST POINT TO FORCE THE TuW 
SHIFT REGISTER TO SHIFT INTO NEW STATES. 

THIS SIGNAL INDICATES A LOWER BOUNDARY HAS BEEN RECEIVED 
VIA THE MBIN LINE. - ., 

THIS SIGNAL HOLDS THE ENCODED RAM ARRAY SELECT LINES AS t 
WELL AS AB15-, SLB-, RD- and EXEC- AT Tl AND UNTIL MACS GOES 



MDEI- 
MLB ' 



IAR INTERRUPX ADDRESS REQUEST. PROCESSOR GENERATED SIGNAL TO 

ALLOW INTERRUPTING DEVICES TO PLACE INTERRUPT ADDRESS v 

_ ON THE BUSS. N 

IL1- *■ THIS IS A HIGH LEVEL INTERRUPT HAVING PRIORITY THIRD TO ONLY 

POWER FAIL INTERRUPTS AND CONSOLE INTERRUPTS. 

INHIBIT THIS SIGNAL INHIBITS DOS WHEN DATA IN THE RAM IS NOT VALID. 

INTER- INTERLEAVED. THE SIGNAL SELECTS INTERLEAVED MEMORY 
OPERATION. "— ■ — ■ ~-—~ 

IPD- THIS E A SIGNAL USED FOR IPD SPECIAL BANKING CONFIGURATIONS. 

IPUP A PULL-UP RESETOR TO THE INTERNAL +5 VOLT BUSS. 

IUR- THIS IS THE INTERRUPT REQUEST LINE WHICH E USED DURING TUB 

ADDRESS ALLOCATION PROCESS TO SIGNAL THE PROCESSOR HOW 
MUCH MEMORY E PRESENT. i . 

JJW THE E A CONNECTING SIGNAL WHOSE NAME DOES NOT DESCRIBE ITS 

FIACTION, BUT THINKING OF CLEVER MNEMONICS ALL THE TME ' " 
IS IMPOSSIBLE. IT JOT GOES TO ALLOW MACKDJH OR NOT WITH THE ' 

APPROPRL\TE CONDITIONS. ■■■..■, 

L10 to LOWER LIMIT LINES. THESE ARE THE MEMORY LOWER LIMIT USES 

LIS RECEIVED BY MBIN. . . ', ;'"; 

rff -' 
LBYTE THIS SIGNAL E TRUE ON ALL MEMORY OPERATIONS TO CONTROL ' 

LOWER BYTE DATA EXCEPT WHEN SELECTING THE UPPER BYTE IN 

BYTE MODE. > ■'■•'.' 

LMAS12 LATCHED MEMORY ADDRESS SELECT. THESE ARE THE SNOWED 

to ADDRESS LINES WHICH WIL SELECT, WHEN DECODED, ONE OT-TOE RAI . 

LMASI4 ARRAY HOWS. - 

LOAD THE E A SIGNAL WHICH LOADS THE PRESENT MEMORY UPPER LIMIT 

PLUS ONE INTO A SHIFT REGETER TO SHIFT TO THE NEXT MEMORY 
AND TO THE PROCESSOR VIA THE MBOT AND IUR LINES RESPECTrDLLl 

LSB LEAST SIGNIFICANT BIT. FOR NORMAL MEMORY OPERATION THE 

LSB E ABOO BUT WHEN INTERLEAVED ABOO IS AN ODD/EVEN CONTROL 
BIT AND LSB E DRIVEN BY MRE OR THE MOST SIGNIFICANT ADDRESS H 

LSI4 Tins IS THE NEW SERIES DESIGNATION FOR THE PI PRODUCT. 

•MAXX-. THESE ARE THE BUFFERED RAM ARRAY ADDRESS DRIVERS. THE 

MAXXL-, UPPER AND LOWER DESIGNATION REFER TO EACH 16K WORD HALF 
MAXXU- OF THE ARRAY. ,_ ■ -V, " " ' 

MACK- MEMORY ACKNOWLEDGE. SIGNAL TO THE PROCESSOR THAT INDICATE 

DATA E AVAILABLE (READ CYCLE) OR DATA HAS BEEN REGISTERED 

(WRITE CYCLE). i ■.. 

MACKI- THIS E THE MEMORYS OWN ACKNOWLEDGE SIGNAL USED INTERNALLY 

WHICH E THEN BUFFERED TO FORM MACK-. t ■'. '. \: ■' 

MACKDvH- MACKINHIBiT. THIS SIGNAL DISABLES MACK IN THE EVENT OF * PAJY 
ERROR WHEN THE INTERNAL CHECKING IS DONE BY THE MEMOKT. 

MANDM- A FORMING OF MDE AND MACKI- SIGNALS USED TO DBABLE .TW; ■ 

MEMORY FROM RESPONDING DURING POWER FAIL CONDITIOM OB TO Hr 

MEMORY CYCLES UNTIL THE PREVIOUS CYCLE B CLEARED. IT* 

ALSO A POPULAR CANDY FOR KIDS, * 

MASI3, MULTIPLEXED ADDRESS SELECT. THESE SIGNALS ARE USED K» ■ 

MAS14 INTERNALLY BANKED CONFIGURATIONS WHICH HAVE SPECIAL V- . '- 

APPLICATIONS, I. E. , CSD, IPD. ! 

MB- MEMORY BUSY. THE SK3HAL INDICATES A MEMORY HAS iMHtjgVgr' ' - 

MEMORY CYCLE AND CANNOT BE DETURBED UNTIL IT'S FINSBSfW,- 

MBIN MEMORY BOUNDARY IN. THE MEMORY MODULES LOWER LgfflT'1^ 

SEND IN ON THIS LDiE FitOM EITHER A PROCESSOR OH LOWES. ADDBESS 

MEMORY MODULE. V-' ; * C ;'"-;'- * . ' 

MBOT MEMORY BOUNDARY OUT. THIS SIGNAL E THE NEXT MEMORY 

MODULES LOWER LIMIT WHICH B FORMED FROM THE PRESENT V, ' 
' MODULES UPPER LIMIT PLUS ONE. , . ■ : -.;.. 

MDB- MEMORY DISABLE. A PROCESSOR CENL.IA TED SIGNAL USKO WHJgf > 

SYSTEM POW ER B INTERRUPTED TO PREVENT SPURIOUS MEMORY, . 

CYCLES. . . -' "'••.-•> • •'.£-'': . i' 
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PDBL-, 
PDBU-, 
PDEF- 

PLSE- 
PRD- 
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PUP, 
PUP1 



REF-, 
REF1- - 



REF 

REQ- 



RFAOO to 
RFA05 



STOP- 
STRB 



TO- to 
T5- 
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WELB-. 
WEUB- 



WBT 



tl buffered mdb- signal. 

memory lower byte. this e the regeteredslb signal when 
true in byte mode will select the lower byte of data. 

tios signal lndicates.that a memory module upper limit plus 
one e 64k and becomes the least significant bit for the mbot 
data stream. 

the e the regbtered ab15 signal which selects byte mode 
operation! 

this signal is the most significant bit of that will addbess 
a memory module. 

memory start. the e the go signal for the memory boards. 

the is a ttl buffered mst- signal. 

-normalized address bits. these bttsjlre formed from a 

subtraction of the memory lowee limit from the addres3 
buss value. they are used for upper limit comparbon and 
na12 to na14 will be decoded to select a row in the ram array. 

• 
THIS SIGNAL SELECTS AN ODD ADDRESS MODULE WHEN INTERLEAVED. 

PARITY DATA INPUT STROBES. THESE ARE THE SAME AS THE DBX 
SIGNAL EXCEPT WHEN EXTERNAL PABITy BITS ARE TO BE READ THEY 1 
ENABLE THE PARITY BIT RECEIVERS. 

THE E A PROCESSOR OPERATED SIGNAL WHICH B USED AS THE CONTROL 
FOR I/O INSTRUCTIONS. ' ' . 

POWER DOWN. THE SIGNAL INDICATES THAT POWER B DOWN IN A 
SYSTEM AND THAT THE MEMORY E TO BE DBABLED FROM OPERATING. 

THESE ARE LEVEL SIGNALS PULLED UP TO 4S VOLTS WITH HESBTORS. 



PARITY WRITE STROBE. THE SIGNAL B USED TO WRITE INTERNAL 
PARITY. IT IS TIMED TO WAIT FOR INTERNAL PROPAGATION DELAYS 
AND THEN ALLOW SETTING OF THE DATA LATCHES (DUB or DD.7). 

READ/WRITE LINE. LOW TRUE PROCESSOR OR' DMA CONTROLLER N 

DRIVER LINE LOW TRUE FOR READ OPERATION. < 

READ PARITY. THE SIGNAL STROBES THE EXCLUSIVE OR GATE FOR A 
PARITY ERROR. IF THE OUTPUT IS HIGH A PARITY ERROR (LOW, 
TRUE) WILL OCCUR. \ 

\ 

RESET D.iTA REGETER. THE SIGNAL PRESETS THE DATA HEGETERS \ 
HIGH AT THE BEGINNING OF A MEMORY CYCLE AND AT THE END OF X 

A MEMORY CYCLE. v 

THE REGBTERED AND BUFFERED HD-LINE. v 

REFRESH. THESE LINES INDICATE A REFRESH CYCLE E IN PROGRESS 
WHEN THEY ARE LOW. 

REFRESH CLOCK. THE SIGNAL OCCURS APPROXIMATELY EVERY 25 
(iSECONDS TO SIGNAL A REFRESH CYCLE B J5UE. 

REFRESH REQUIRED. THE SIGNAL BECOMES LOW TRUE WHEN THE 
MEMORY E NOT BUSY AND A REFRESH CLOCK OCCURS. IT THEN 
FORCES SIGNAL REF- TO BECOME TRUE AND HENCE A REFRESH CYCLE. 

REFRESH ADDRESS. THESE SIGNALS COME FROM THE REFRESH COUNTER 
TO SUPPLY THE ROW ADDRESS FOR THE 4K RAM ICS DURING REFRESH 
OPERATIONS. , 

MASTER RESET. THE B A COMPUTER GENERATED SIGNAL USED TO 
RESET THE PARITY ERROR LATCH. 

SOURPOWER. THE SIGNAL INDICATES THE +5 INT VOLTAGE HAS 
DROPPED BELOW 4.7 VOLTS INDICATING THE BATTERY CAN NO LONGER 
SUPPLY ENOUGH POWER FOR THE BATTERY BACKUP UNIT. ' 

THE STOP SIGNAL INDICATES THAT^TLMING PHASES TS AND T4- HAVE 
ARRIVED WHICH BAN END OF CYCLE. ' 

THE SIGNAL READS DATA FROM THE RAMS BY ENABLING THE GATE 
FEEDING THE DATA LATCH. ' 

INTERNAL MEMORY TIMING SIGNAL. THESE SIGNALS ARE DECODED TO 
SET UP ALL MEMORY TIMING. 

,TTME END OF CYCLE. THE SIGNAL RESETS THE 6 BIT SHIFT REGETER 

USED m GENERATING THE MEMORY TIMING AT THE END OF A 

MEMORY CYCLE. 

— ' ' ' ~ 

UPPER LIMIT. THESE SIGNALS RESULT FROM ADDING THE MEMORY 

SIZE TO THE MEMORY MODULES LOWER LIMIT. 

WRITE ENABLE LOWER AND UPPER BYTES.' THESE ARE THE READ/ 
WRITE LINES TO THE MEMORY DEVICES. - , . 

- ■- . .'■,'/■ 

THE IS THE REGBTERED-INVERTED RD- LINE WHEN HIGH INDICATES 
A WRITE CYCLE E TO OCCUR* " ' 
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THIS IS A SIGNAL TO INACTIVATE THE MEMORY WHEN INTERLEAVED 
SO IT WILL ONLY RESPOND TO THE PROPER ODD OR EVEN ADDRESS. 

Tfi'- INTER>.7,L 4" VH.T LIVE SEPARATE FROM THE NORMAL +5 LINE. 
Wl .'". BATTERY BACK. r> SYSTEM IT E GENERATED FROM A +6 VDC 
BATiERY AND HL'UULATV.JO CIRCUITS. 

TIHS E THii RAM POWER BUSS WHICH E GENERATED BY THE D. C. TO 
D.C. CONVERTER AND REGULATORS ON BATTERY BACKEDUP BOARDS. 

Tins IS A RAM SUPPLY VOLTAGE THAT B GENERATED BY THE D.C. TO~ 
D.C. CONVERTER OR FROM THE -12VDC POWER SOURCE. 

GREATER THAN OR EQUAL TO THE LOWER LIMITS. .THIS SIGNAL 
BECOMES TRUE WHEN THE ADDRESS ON THE BUSS B GREATER THAN OR 
EQUAL TO THE MEMORY MODULE LOWER LIMIT. 

LESS THAN UPPER LIMIT. WHEN THE ADDRESS ON THE BUSS IS LESS 
THAN THE MEMORY UPPER LIMIT TIOS SIGNAL BECOMES TRUE. 
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MtOPRIETAKY RIGHTS NOTICE 

VMS DOCUMENT ANO INFORMATION TNftT IT CONTAINS 
ANC THE MOFEItTT OF COMPUTER AUTOMATION. INC. 
RKSHTS TO DUPLICATE OR OTHERWISE COPT THIS OOCCMENT 
AND RICHTS TO DISCLOSE THE DOCUMENT ANO SUCH IN 
FORMATION TO OTHERS AMD THE RIGHT TO USf THE tlliOtf- 
MATION CONTAINED THEREIN, MAT BE ACOUIRSO ONLV BY 
WRITTEN PERMISSION SICNCO BY A OM.Y AUTHORIZED 
OITISfS OF COMPUTER AUTOMATION, i*C. 

Wnti i jit, 



D 



7- 



AS / 



fc 



g._.-._ .-^Ln ■ ■ .•„ , 1 ^.-^,m^ll-^.,,,-..^3«SaLfa» 



f*Kti 'ilwpfnir^MifiilHfii^^ fetei^fr'TaBii 



^-L 






Siit 



at^K iiMtru ii AfiiirA-, ,jlW~J. -..„ ,- >;,.- a.^..... ....^ ^ wl.^ , 



